. Experimental parameters and main structural crystallographic data for the studied compounds determined from single crystal X-ray diffraction. Figure S1 . (Top) Detail of the heat capacity curve of (ND 4 ) 2 [FeCl 5 (D 2 O)] compound in the low temperature range. The two different phase transitions observed (long range magnetic ordering at ca 7.4 K and ferroelectric ordering at ca 7.1 K) are in agreement with those previously characterized for the non-deuterated compound. (Bottom) Detail of the heat capacity curve of (ND 4 ) 2 [FeCl 5 (D 2 O)] compound in the region of the high-temperature transition. The phase transition appears slightly shifted of ca. 1K with respect to the hydrogenated form. Figure S2 . Neutron diffraction pattern of (ND 4 ) 2 [FeCl 5 (D 2 O)] compound collected at 45K using D2B high resolution instrument with = 1.5942 Å. The experimental data have been represented as blue circles, the calculated curve as solid red line and the difference between them as solid green line. The green vertical lines represent the Bragg positions for the selected space group. The Rietveld refinements were done in the space group Pnma (up) and in P112 1 /a (bottom), the insets show the splitting due to the nuclear phase transition from orthorhombic to monoclinic system. For example, in the zone marked with a star, the Pnma fit produces a calculated peak that corresponds to the contribution of (12 4 1) and (5 8 3) reflections, at 2= 103.57º and 103.66º respectively, while in the P112 1 /a fit, these two reflections are split in (-12 4 1) and (-5 8 3), at 2= 103.36º and 103.51º respectively, on one side, and (12 4 1) and (5 8 3), at 2= 103.77º and 103.85º, on the other side, giving rise to the correct fit of the experimental data. * * Figure S3 . Squared magnetic structure factors observed versus calculated for D9 instrument at 2K. The refinement has been done with 127 magnetic reflections, with an agreement factor of R F = 12.8%.
